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This paper reports flndings of research done
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in a sample of New York State elementary classrooms. Data wvas
gathered from approximately 5,800 foarth, flfth, and sixth grade
students in five New York State school districts during the spring
semester of the 1974-75 school year. The main design of the analysis
is based upon the "prodnctlon function" paradigm used by economists,
in which atteztlon is paid/to how the inputs of "ingredients" to a
production process are mixed- together to produce outcomes, To
pinpoint i#nstructional ,regources going into reading, teachers, aldes,
and specialists were asked to supply figures for minutes per week of

. reading 1nstructlon in each of four instructional modes: whole group,
small group, individualized instruction, and individual help.
Outcomes vere measured by a standardized achievement test and a set
of criterion-referenced tests. An important finding was that minutes
of classroom teacher instruction seem to be related to student
performances when measured by the criterion- ref&%enced tests but not
wheéen measured by the staqdardlzed test. (MKHM)
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Introduction ' . o b

.-

This paper reports findings with'respect to the productivity of types
of classroom reauing instruction in a 'large sample of New York State ele-
mentary school classroqms The main design of‘the analysis is based upon
the "production functign" paradigm used by economists, in which attention

is paid to how the inpi}s or "ingredients" to a production process are
mixed together to prod§be outcomes, The resulting approach for the

/
analysis in this study was similar to that suggested in recent years by -

*
some educational writegs concerning the desirability of looking into “the /

returns to instructional "time". Besides using a traditional standardized

J
achi€vement test to measure outcomes, the study also utilized a set of

criterion- referenced tests that have been developed by the New York State
Education Department.‘ This has made it possible to gain some impqrtant

.

tnsights concerning the sensitivﬂty of” the two instruments. The t
,important finding was that minutes of classroom teacher instruction seem
to be related to studént performance when measured by the criterion-

referenced tests but not when measured by the more traditional steandardized
. N ; .

test. ' W
. - [ . '
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*Economics Department, Indians University. The work reported upon
here was part of the results of a joint effort by the author and Robert
O'Reilly and Stephen Kidder of “the New York State Education Depertment.

. Their assistance and cooperatlon is greatly acknowledged.

Part of the work discussed in this paper was financed by the National.-
Commission on Productivity and part by the Carnegie Corporation of New York.
Some of the work was done while the author was a member of the senior re-
search staff at the Urban Institute. b
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The Paradigmatic Framework - ~

~

The parsdigm that eéconomists use for viewing productivity questions
S

is theh"production fhnction", which involves description of the possible
relationships of tne ingredients to a production process to the level of
output (or outputs). - It is v1rtuallg always true ‘that the ingredients
can be mixed in different ways to obtain the same amount of product and
since the ingrediénts usually have ‘different costs, some mixtures that
produce a given product level will be less expensive,than others,'i.e.,
they will be more efficient.*

r

This réasoning can be applied to a schooling process as well as to
¢

any other, and| for reading instruction, for example, we could easily
identify a number of 1mportant ingredients: three or four main types of
teacher whole group instruction, specialist instruction, assistance by
paraprofc;sionals, etc. Since all these will probaoly have different
costs (some types of fnstruckion consume more time, remuneration varies
by type of ihstructor, etc.), different combinations of ingredients wili
;nply'different costs. Thus, if we are to satisfactorily deal with pro-
ductivity issues in reading instruction, we need to obtain information
on the reiationship of the various instructional process inputs to'stur
dent reading pefformance.. All this assuncs of course that a suitable
‘neasure of reading'performancc is available.

Since it is resource use that is our central concern within this

paf%?igmatic framework, it is important that the instructional inputs to

\

N\

*This is true for all but the most trivial of production processes
where & single input is used to*produce a single output.

For further discussion of the production function paradigm, see
Bowles (1970), or Kiesling (1971a) , Also any standard microeconomics

textbook can be consulted. ¥ \

\
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be examined\ﬁe quantified in a manner that is meaningful in resource-use

terms. The way\fo do this.that immediately suggests itself is to deter-
» ) ‘ . - :

mine the time spent on each activity (in minutes per week; say) since this

can be immediately converted*to resource costs. (This assumes of coursé\\
that qi/possess a fairly accurate notion of what is happening within f//

elapsed time periods.” ) _ o

AY
ey

Study Obj%ctives

- jhe analytical approach Just discussed was used to pursue two main
research objectives. The first was to gain insights into the efficiency
of the various’alteénativg "factors of prodhction" wﬁ;ph go into the ’
teaching of reading. Since this may vary according té type of student,
?art of this objective was to see whether apparent productivity‘pat£erns
were similar for students from different socio-economic vackgrounds .

The sgcond objective was to compare the apparent effectiveness of;the |
instructional inputs when re;ding progress of the same studénts was ﬁeasurgd
by'the criteriqn—referenced tgsts and the norm-referenced test. A; most
educational researchers are fully awﬁre,lthe latter t&pe ;f test for basic
cognitive subjects has prévided the ou;come measures for yirt:ally all of
the "educational productiéh function” work of the past. Much of this work,

has shown both poor and inconsistent relationships between schpol inputs

and student performance,** and many have wondered whether this may have

*In the past few years several educational writers who are not econo-
mists have alsoc pointed out the value of quantifying school inputs in terms
of time. See Bloom (1974), or Wiley and Harnischfeger (1974)." -

At least two empirical studies have been done which have quantified
inputs in this way. One is & study by Conant (1973) who carefully traces
the teaching productivity of teachers and paraprofessionals. The other is
a Study of compensatory reading instruction by the author (Kiesling, 1971b).

**see Averch, et al. (1974), pp. L6ff.

.
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~been due to imprecise measurement (vis-a-vis the objectives of giyen

schopl‘districts) that may obtain whenisuch tests are used.
. . :

The Measurement Instruments ' . ' .

’

’ -

The norm-referenced measurement instrument/used in the Qtu&y was the
California Achievement Test, vocabulary and comprehension séct;qns. ‘The
CAT is a widel& respected coaﬁercially availaglé test. Secondly, a set
of criterion-referenced tests (CRT's) were used which have\been.deyelopgd
in the New York State Edﬁcation Department over the past several year;.*

The key diffe;ence betwéen these tests and "standardized" tests (such as

the California) is tha} test objectives are based upon the objecti@es-of

a much more circumscribed set of schools. Theré';ere two main reading
aspects covered: vocabulary and comprehension. For the former, words

were selected from the basal readeys‘used Qj partiéipating school distr%pts.
Comprehension objeétives chosen were baskd in large part upon statements of
teachers in the‘sample schoolg concérning their own priorities. \Textual
passages for comprehension exercises om the tests were also based upon
passages in basal readers.

These tests also @iffeggd from norﬁ-referenced tests in that tegts
for a given level contains material with a degree of di}ficulty that is
applicable only to that level. (Levels were made to correspond td standard’
grades, using basal reade;s for guidance.) Mastery of a level implies
geqping nearly‘all items co;rect at that level. These tests are much more |,

homogeneous than norm-referenced tests, which have questions at widely

varying difficulty levels; many of which have no conceivable suitability
~. ' -/
Z 3 ¥

T *The tests have been developed by the Bureau of School and Cultural
Research, under the direction of Dr. Robert O'Reilly.

L
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for measuring instruction in a given school grade.
4 :

]
.

Anoéper imporkani‘difference'32tw¢gn the two types of test is that.
teachers are normally much more aware of the content of the criterion-
-reférenced tests, not only becéusé they participate in speeifying objec- -
tives, put also because they are meant to have access to the tests before
instruction takes place;’since the tests themsélves are meant to Se an
instructional aid. Teachers there}ore are being constantly\given timely

feedback from prior testing.‘ (The tests E{:'administered often; every

two to three weeks and teacHers are given the results within five to te

n
!/""» ) ’ : r
: school days.) Thus teaching to the tests is possible and teachers must

. be cautioned against teaching to specific items if iong-run injtruction

e, -

is to be effective.*
Finally, it is only fair to state that these tes}s‘ﬁid not have one

attribute that ‘would pave‘been desirable, which would be to measure only

material taﬁght in'sEhool andhtherefore where correct answers cannot be )

given based 6nly upon inteiiigence. While it may or-wmay not be possible

to construct such a reading test, good séores'on these criterion-refe¥enéed

tests-caqpét_be divorcéd from the advantages of native intelldgence,

alth;ugh it is reasonable to expect that the intellig;ﬁcg component of

the performance on these tests .is leés than would be the case for norm-

-

referenced tests.**

/ ‘ '

I *By all indications there has been little trouble with this in this
New York state program, which is probably because participating teachers
have been confident thgt they will never be rated in anffway based on
test results. : ' :

**por further discussion of the tests, see Athey (1975) gnd_gj;;illj
(1973). o
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The Data Set

" The data were gathered for approicimatelf( 5800-Lth, Sth, and 6th grade

stﬁdenﬁs n ‘five New York state school districts duripg the spring semester
& . : '
br the 1934-75 school year. Four of the five school districts were urban

.
.

\Qg:f-citi &, while the-fifth district was suburban. . The choice of dis; N
" tricts waJ pred%éated largely on'the factlthat teachers in these di;ti{cts
'.we;e in substantiai'&greement.conéefning'their t;aching quect;ves, al though
the districts (and schools yithih them) varied in socio-economic character- d
\\ istics. °'Students were administered the'Cal{fornia Achievément Test in
February and in May, and were also given four or five test administrations
" of the proper level ¢f the CRT duriné thg éourse'of the semester, with
test level being determined by the highest level oh whiéh the student
missed a substantial number of questions.* , -
‘ Other than test scores, the &ata were gathered using taped interviews
with principals, teachers, specialists, and selected teacher a%des. To
meaningfully pinpoint instructional resources going into reading,.teachers
and specialists were asked to supply minutes per week of reading instruction

in each of four instructional modes: whole grouﬁ, small group, individualized
N\ ‘ <

kY .

*Each test\}bvel corresponded roughly to a standard grade and each
level had five parallel test forms each of which having between 30 and LO .
items. . '

To choose a student’'s proper beginning level, the teacher was asked
to make an estimate and.the test for that level was administered. If - {/,\-
thHat level turned out to be incorrect, the proper level was then readmin- ,
istered and became the beginning score, If a student scored medium to
high on one level, he may have changed levels during the semester, but
for comparability we have not included results from such level changes.

Not many observations fell in that category, largely because each level
. spans an academic year and the instruction spanned less than half of an
academic year. ’




-

Teacher interviews typicdll! lasted one hour.

¢

instrhction, and individual help.* An impgrtant virtue of the data set

put together in this way was that ‘it was possible to obtain estimates for

each individual child.** When possible, estimates of one instructor were

cross-checked against those of another. Project persohnei were mature

employees of the Bureau of School and Cultural Research and of the Urban

Institute who were given careful training concerning interviewing techniques.

\ . i ‘ -

A numbéyr of other queqtidns were asked in the teacher questionnaire

and some data were gathered from school records. Such information included

student age, absentee rate, father education, and father occupation.

While project perséﬁnel did their best to get accurate information on the

o : 4
latter two variables from teacher, principal, and school records, it was

'still qnly possible to gbtain it fo;rabout sixty percent of the students.
. -, ;’ .

Also gathered was considerable information concerning use of audio-visual

and other instructional materials.

) ¥
Finally, project personnel were not able to maintain desirable

quality controls for the data collection effort for two schools (120

*These terms were used as follows. During whole group instruction
the entire class is involved at the same time, listening to instruction,
recitation, questions, etc. When sub-groups of the class are doing dif-
ferent tasks at the same time, the instruction was termed "small group."
Individualized instruction involved diagnosis of individual needs and
instruction tailored for those needs, while individual help involved
drill-skill exercises with indlvidual students.

We decided to undertake such a difficult exercise only after some
hesitation, but it did not turn.out to be quite as difficult as it af(
first appeared. The method used was as follows. We presented a teacher
with a class list of his or her children and asked first "What instruction
did all receive together." Next we asked if ,there were any children whose
type or time of instruction was different. If so, we then asked the teacher
to name these students and then to supply the applicable information. If
other instructors were involved, we then proceeded to ask the other in-

structor about the type and amount.of instruction given each child by name. -

- ’
s

.




children) in one school district and these data were discarded.”

The“Explanatorj Model

The statistical tool used for the explanatory models was single-stage
multiple regression analysis; The variables included in the models, as
"well as the definition of the variables themselves, was motivated by the

. . \
frésearch objectives above. In order to inquire into the productivity ques-

tions posed, eight resource-using variables were included. Seven of these '

-

were the_qrst important ipstructioﬁal t}me variables (on both a priori .
grounds and in terms of having meaﬁingfuihvariation in the data). The ’
eighth was aﬂvariable constrpcted to denote: the amountbzf’mhterials and
equipment that were used in the‘instruction.**

Perhaps the most important.variable which must be accoufted for in
any determination of student post-test scores is their preztest score.
This helps to control for ability differences as well as for differences
in prior preparatiéh. Also, using pre-test scores &s an- explanatory
variable, instead of using outright gains (subtracting the pre-test from

the post-test score) allows for such systematic biases as the "regression

to the mean™ phenomenon to be dealt with by the model.

*These were the only two schools representing a larger urban school
district, and therefore only four school districts are represented in
the study. “

**reachers were asked whether they used such equipment and materials

" as the following either occasionally or regularly: filmstrips, blides,
overhead projectors, moving picture projectors, self-creativity materials,
transparencies, charts, magnetic tapes, etc. The variable coun the
number of positive responses to 1l such items, with the "reguiariy” re-
“sponse being weighted as dc double the "occasionally" responrse.

However, the author-has found in previous empirical work that find-
ings using both approaches are highly similar. See Kiesling (1971),
Appendix A, for a complete discussion.

Y
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+ It would be reasonable to expect on a priori grounds that student

., ' e

&

age would be related to reading performance, and this is even moy true
in the sample used in this study since students could oe placed Ii a higher
..or lower CRT level according to their accomplishments. It was also possible
to gather information concerning absentee ratcs, and this variable is in-
cluded for obvious reasons. "

Almost all educational production function models that‘haVe been used
‘in the literature include a variable to agcount for the effects of student
socio-economic background " The rationale for do%ng this is quite straight-
forward: parental influences are 1mportant for motivation towards learning
as well as for how mﬁcﬁ\learning takes place in the hopc directly. Since
we were able to collect information on father occupation, it would seem
aensible thereforexihat this be_included in the explanatory'model.” How-
ever, there are some qualific?tions that should be made concerning the
use of this variable; |

First, ﬁé must remember that we already have a vgriable for pre-test
score, and this can be expected;to account for some of these home background
effects. Secon&ly, it is t;ue that single-stage multiple regression models
of the educational process will be mis-specified no matter whether a SES

variable is included or excluded.* A third ' qualification comes because in

this study it was impoésible for us to obtain data for more than one-third
N ‘

!

Thls is because SES is usually positively correlated with both school
‘quality on the one hand, and pupil ability, motivation, apd home learning
on the other. Including the variable gives the fdmily séme of the credit
that tﬁb school should get, while excluding it gives school variables too
much credit.X. The truth lies somewhere in between. A properly specified
model will use & simultaneous equation approach which explains both aspects
with separate explanatory variables, but the data requirements for doing
this are considerably richer than was available in the present study.

10
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of the students, and we aré not convinced that the one-third not collected
. \,,» ‘
are distributed randomly. As it turns out, introdugtion of the father

occupation variable does not affect the findings very much, and we there-

-~

fore use equations without the variable in & number of places..
Finally, an'httempt was also‘maquto examine socio-economic differences
by stratifying the children according to whether they attended low and non-

low socio;economic status schools.

L2 .

Findings

T;ble 1 contaiqé the principal set of f;tted.multiple-regression~
equations for all students (with the exception of the 120 childrgn noted
above.)*L\For reasons alrgady explained, regressions are given with the
father occupAation variable both included and excluded. While there were
six CRT levels used, results are presented for only fiQ; of them, since
there were very few observations for students in the highest level (level
7). Levéls L, s, and 6 are "proper'" for the childrén in the study sample,
since they were in grades 4, 5, and 6. Thus those children in levels 2

1

/
and 3 can be considered as being students who are below average in readjfig

attainment.
’

The most important finding to be.derivéd from the information in éiL»
Table 1 is that student performance as measured on th; norm-referenced
test i; much more pborly related to the instructional inputs than is such
performance when meaéured by the criterion-referenced tesés. Only one
input showsﬁsigns of a positive relationship to CAT écores, (classran/; .

L 3 ! .
teacher small group instruction) and even that does not reach statistipal

¥Means and standard deviations appear in Table 6.
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Tableki ' "
Results from Multiple Regression Equations Expleining ) '
Student Reading Performance in Grades LY s, 6, with
and without Father Occupation Contxolled* : ¢
Explanatory . .
~Variables CRT Level 2 CRT Level 3 . CRT Level UL .
1. Classroom Teacher: ) : . |
whole Group .0031 .0009 .0091*  .0059* . 0005 . 000k
Instruétion (.167) (.9598) (.000) " (.005) (.759) (.812)
2. Classroom Teacher: \ . . .
Small Group .00US* . 0028% .0029%  .0023* .0021*  .0021%
Instruction (.075) (.018) (.058) (.059) (.091) (.oho)ﬁ
3. Classroom Téachér: : \
" Individualized L0056 .01p0 . .0106 . .0088* .0017 .0022
Instruction - (.543)  (.1h7) (.163) (.062) (.696) '(.386)
L Specialist: -
Small Group .0087 -.0934 . .0066 .0132 .0361  .01k9
Instruction (.567) (.729) (.502) (.120)  (.115) (.°67)
5. Specialist: . : ' .
Individualized. : .0017 -.0021 -.0019 -.0027 -.0079 -.0088
, Instruction (.532) (.326) (.535) (.293) (.023) (.003)
— . )
6. Paid Aide: .
" Small Group : -.0012  .0017 = -.001L4  -.0025 -.340 -.0241
.Instruction . (.928) (.815) (.756) (.325) (.001) (.001)
7. Individual Help -.0017  .0007 -.0013 . -.0005. ~-.0058 -.0086

(.773)  (.890)  (.839)° (.923)  (.383) - (.059)

8. Material and

Equipment 0495 - ,11ka -.2113  -,1926 -39 -.3597 -
Index . (.762) (.311) (.059) (.021) (.ooo)' (.000) -
9. Student Age .0320 .0115 =171 -151 10185  -:1216
(.815) - (.915) (.146) (.088) (.838) ° (.069)
10. Number of Days -.0371* -.0210 _  .0031  .0015 - .OL9%  .0067
Absent . (.059)  (.1k2), (.838) (.905) . (.168) (.5%?)
v -, e
11. Father Occupation -.0071 .3559% | . .1357 -
’ (.984) (.057) - (.355)
12. Pre-test Scotre ' .T08% .608% +583% - 543 JT33% - 728
: (.000)  (.000) (.000) (.000) (.000) (.000)
Number of
Observations 153 260 320 507, 438 658
- - R® S .542 129 .363 - .30k .599 -579

o - L. /12
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v o ‘Table 1 © - ¢ |
N “ . ' (continued) '
Explanatory r R
. * variaples s CRT Level 5 - CRT Level 6 CAT
o y o L. Glaésréom Teachér:v - o | < - e
' Whole Group - .0013 .0033 .0036 " .Qo2k - -.0008  -.000k .
' Instruction . o (.576) (.129) ¢.1209) ¢.236) (.738) _(.981")
- .Q 2. Cléssroom,feachér: : O R ' : : .
. ', Small Group = ' . " A.00 -.0012 . .00LO*  .0035% ..0019 . .001L7
Instructiop (.529)  (.b435) (.050)  (.051) (.267) + (.209)
3. Classroom Teachér:; - i v . ‘ . 4 ‘ ’
. .4 . . -Individualized . 0010 -.0009 .0071*  .0057  ,.0012 -.0038,
A \ Instruction (.834) (.806) - (.088) ~ (.128)* ° (.816)- (.288)
. Specialist; ‘ ‘ . o
- Small Group ! ° . .01kl -.0121 -. 7497 - -.0065 - -.0446 -.0355
R Instruction - ©(Lb92)  (Lb12) (.014) (.025) (.011) (1002) .,
.‘, 5. Specialist: , - - X o : , -
-, Individualized . .0055 ' -.0025 .007u*  LO752% -.120 -.0123
K - Instruction - (.783)  (:785) ~(.012) (.0012) - (.017) (.001)
B . 6. Paid Aide: Pe f( ' ) L . ) .
Small Group T -.0041  -.0088 ObkO  L0515%  -.0213 §-.0119
Instruction~ - - . (.790) ° (.1k2) (.137) | (.097) (.015) (u025)
7. Individual Help . L0185  .0125 . .0626%  .0460 -.019%  -.0126

(.198)  (.344) ° (.099) (.191) - (.016) (.030)

8. Materidl and

Equipment 066 [ -.3061  -.4206 -.277L  .1585 * . .0560
Index ~ - (.006)  (.008) (.000) (.010) +(.166) (.520)
‘ 9; Student Aée oL ©.=.1920  -.1227 .2087 .l67i .0555 ‘-.1085
. t - (.115) (.254) (.1b45)  (.217) (.630)  (.232)
10. Number 6f Days -.0088 -.0253* 0137 0027  -.0528% -.0635*
- Absent ' (.645) %099) (.353) " (.8u7) - (.012) (.000)
1. Father-@ccup;;ion .5228% .2538 . -~ 1.507*
(.00k4) (.103) (.ooo)\
_ 12.  Pre-test Score’ S13% . LT16* 713 ST12% .863* .905%
P « (.000)  (.000) ‘(.ooo) (.000). (.000) * (.000)
Number of ) ,
Observations 436 582 - 397 Y &) 2231 3172
R’2. . .61k .558 674 623 790 .797"

Table notes appear<after Table 5.

13 o
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- Effect on Main Instructional Variances of Including

. Explanatory
Variable

Classroom Teacher:
Whole Group
Instruction

2. (/Classroom Teacher:
Small Group
Instruction

3. Classroom Teacher:
Individualized
Instruction

4. Specialist:
Individualized
Instrgction

5. Dummy Variable:

District A

6. Dummy Variable:
D}atrict B

7. Dummy Variable:
District C

' Table 3

Dummy Variables for School District

1

.0009

(.538

.0028%

(.018)

.0100
. (. 147)

-.0021
(.326)

Table Notes Appedr After Table 5

)

«

]

-* CRT Level 2

. .0011
(.559)

.0019

. (.353)

.0078
(.256)

-.0034
(.125)

0.191
(.812)

=0.732

(.428)

-2,875%
(.007)

15

.

CRT Level 3
~.0059% .0066*
(.005) (.002)
‘..0023* .0026%*
(.059) 'o(.044)

.0088* .0082%
(.062)  (.0807)
-.0027 -,0045
(.Q93) (.082)

(.633)

(.000)

=2.217%
* (.002)

1k
CRT Level 4 .
.0004 .0019
(.812)  (.232)
L0021% ., .0025%
(.040)  (.026)s ,}
.0022 .0008
(.386).  (.775) .
-.0088 . -.0103
(.003)  (.000)
- 0.316 _
(.461)
-1.694% =
(.000) "
-2,212%
(.000)
¢




(.000)

i

N Table 3
~ . (continued) 4
, \
Explanatory L ) .
Variable e CRT Level 5 CRT Level 6
1. Clagsroom Teacher: .0033 .0025 .0024 .0014
Whole Group (.129) (.238) (:236) . (.454) /
Instruction . <
2. Classroom Teacher: zf.O012 -.0006) .0035% .0039%
; Small Group (.435) (.696) (.051) (.024)
Instruction . :
Ciassropm Teacher: -.0009 -.0083 .0057 .0008
Individualized (.806) (.021) (.128) (.837)
Instruction '
4. Specialist: -.0121 -.Ofgfé; .0752% .0429
" Individualized (.412) ¢.090) .(.012) (.121)
Instruction .
5. Dummy Variable: -0.608 -1.386%
* District A ~ (.282) (.027)
-
.6. Dummy Variable: -1.329%* -3.708%*
District B (.022) (:.000)
7. Dummy Variable: =4,791% -6,177%
District C . (.000)

16

n

15

CN{

-.00004 ~.0031

(.984)

".0017
(.209)

-.0038
(.288)

-00123
(.001)

(.092)

.
R

- 00003
© (.836)

-.0007 "
(.851)

-.0085
(.018)

o

~

0.563 _—

(‘"?Y)'
6,217%
(.000)

4.451%
¢.000)




Table &4 16
Comparative Results for Students in Low and Non-Low SES Schools

Explanatory CRT Level 2 ' CRT,Levei 3 CRT Leével 4

J | ’ Variable -~ Low Non-Low Low Non-Low" Low ~ Non-low
1. Classroom Teacher: .0022  a. , .0050%  .0052 - .0024 ~.0063
‘Whole Group (.261) ro (.043)  (.292) (.@AA) (.043)
Imstruction '
'fy»z. Classroom Teacher:  .0019 . .0017  .0005  .0041* -.0012
mall Group /~ o (a351) - (.256)  (.875)  (.003) (.600)
Instruction
~ N ..
g. Classroom Teacher: - .0378% .0067 .0024% .0035 .0039
' Individualized - .(.003) (.459)  (.006) (.250)  (.488)
Instruction '
4. Specialist: ' -.0095 : .0033 .0064 .0088 .0284
. Small Group (.370) (.759) (.644) (.596) (.232)
Instruction . e :
5. Specialist: -.0044 ~.0008 -.0260 -.0129  -.0246
. Individualized . - (.183) (.838)  (.004) (.014)  (.245)
- J Instruction - VL, - )
6. Paifd Atde: .01 .0011  ~-.0157 -.0231 .0956
Small- Group (.351) ' (.667)  (.205) (.001)  (.383)
Igstruction )
7.. Individual Help -.0016 .0044  -.0079 -.0027 .0035
( 743)‘/// (.540) , (.257) (.603)  (.848)
8. Materials and -.822 .0097  .2123 -.231 -.0459
- Equipment Index (.010) . (.952) (.395) - (.022) (.769)
. ’ . . , ‘
9. Student Age -.0233 -.126  -,1067 -1233  -.1123
(.857) v (.286)  (.506) (.005)  (.369)
10. Number of Days -.0233 -.0027 -.0209 -.0022 .0636
- Absent (.243) ) (.890)  (.550) (.862)  (.011)
11. Schools: Mixed ~0.641 1.017%  0.913 1.533%  -2.807
Black and White (.515) (.094)  (.476) (.002) (.201)
(dummy vatiable) ca
12. Schools: 3.288% © o -1.157 -.395
. Mostly Black {.018) “(.177) - (.455)
(dummy variable) - . :
. K , ~ .
13. Pre-Test Score A471% . .395% .536% .627% .754*
¢ (.000) (.000) ~ (.000) (.000)  (.000)
N Number of - :
Observatiqrs . 174 275 179 386 239
rZ .387 .230 .338 547 .526
o
Table Notes appear after Table 5. .
Q -
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v ' Table 4. 17
: ) (coﬁtieued)
%s } '
[y \\ * ' hal )
, Explanatory - CRT Level 5 CRT. Level 6 CAT
g , Variable Low Non-Low Low Non-Low Low Non-Low
e 1. Classroom Teacher: .0022 .0018 . 0041 -,0017 .0014 .0021‘
’ #eJMole Group (.414) (.637) (.300) (.682) - (.510)  (.587) .
} . Instruction )
2. Classroom Teachéf: .0011 -,0041 .0068* .0066% -+,0043% -,0011 B
" Small Group (.607)  (.152) (.019)  (.038) (.019) (.672)
Instruction J .
3. Classroom Teacher: .00005 -.0109 .0034 .0054 .0063 -.0201
Individualized (.994) (.072) (.589) (.540) (.198) -  (.000)
Instruction :
4. Specialist: -.0139 -.0021 -.383 b. -.0221 -.0413
Small Group (.380) (.951) (.335) - (.063) (.081)
Instruction
- ‘
5. Specialist: -.0070 b. .0474 .1097% -.0051 A, -.0127
~ Individualized . (.446) (.2520 (.008)"  (.245) ~ (.325)
Instruction® ’
6. Paid Aide: -.0069 -.0171 b. .0448 =/0100  .0068
Small Group (.264) (.405) (.121) (.048) (.767)
Instruction @ N
7. Individual Help ! .0009 .0173 -.0585 .1032% -.0108 -.0221
- (.958)  (.389) (.365) (.031) (.130) (.016)
\ 8. Materials and -.349 -.489 . .1602  -,2465 -.2702 .1826
Equipment Index (.040) (.035) (.380) (.263) (.100)  (.339)
\ ' ' ’ -~
] 9. Student Age -.135  -.1954 .554% .1197 -,116 .0379
' Lo (.380) (.223) (.023)  (.521) (.320) (.798)
10. Number of Days -.0321 -.0183 -.0278 -.0325 ' -.0426%\_ 0064
Absent . (.143) (.558) (.211) (.270) (.035) }(.849)
@ ] . . A
‘ 11. Schools: Mixed ’1,313* 1.288 2.637% 0,282 =4,312% 5,155*%
Black and White (.016) (.233) (.003)- (.875) (.000) (.000)
(dummy variable)
12. Schools: 2.494% 2.080%* -1.451
Mostly Black (.012) (.023) (.070)
(dummy variable
—~ .
i;\ Pre-~Test Score .H670% .659% 584 .761% 877% .909%
’ ' (.000) (.000) (.000) (.000) (.000) (.000)
Number of '
Ohservations - 288 276 190 248 1458 1443
R ..582 .536 .622 .708 }801' .780
- \)4 . ‘ ’ y; rd
ERIC , 18
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. "‘Table 5
Results for Type of Instructor: _
Students in Low and Non-Low- SES Schools
. K v “ : .
Minutes per week. ' CRT Level 2 " CRT Level 3 . CRT Level 4
_Instriétion by: ‘ Low Non-Low Low Non-Low Low Non-Low
o, -
Classroom Teacher .0027*  a. .0023* 0024  .0024% -,0003
: (.096) (.093) (.355) (.035) (.894)
' Reading Specialist -.0058 ¢ -.00004 -.0109 -.0053, .0032.
(.066) ©(.992) (.078) - (.199) (.844) .
) > : .
Paid Paraprofessional L0032 .0011 -.0095 ~-.0111 ° . .0052
Aide (.548) ) , (.665) . (.074) (.006) (.813)
Unpaid Teacher Aides  -.0131 ¢ =.0012~~.0072 -.0057 -.0646
(.154) (.538) (.657) (.866) (.016)

TABLE_NOTES b - ‘
. <

« @

The figure 'in parentheses under the coefficent of net regression denotes the
level of probability with which it could occur that the result occured by chance.
A figure of .050 means the probability is 5 chances in 100 for example.  Coefficients
significant at the ten-percent level or lower and which have the hyppthetically
correct sign are marked with an asterisk.

a, There were too few observations in the population for this regression

.equation to be meaningful. J -
‘b. No observation had a non-zero value for this variable.
' [
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Minutes per week
Instruction by:

Classroom Teacher

. . L§

. Reading Specialist

Paid Paraprofessional
Alde

Unpaid Teacher Aides

Table 5
. (continued)
CRT Level 5 CRT Level 6
Low Non-Low Low Non-Low
- .0026 '—.0044 . -0050% .0054%
(:168) (.068) (.017X (.068)
T L,
-.0047 -.0032 .0015 .1132%
(.522) (.928) (.229) (.007)
"—.0051 -.0046 . b, .0430
(.393) (.746) . (.142)
+« b, + b. b. .0874%
(.083)
/
y o
®
]
1]

20 '

19
CAT

Low Non-Low
.0040% .0011
(.009) (.692)
-.0107 -.0260
(.008) (.019)
-.0106 -.0194
(.013) (.066)
-.0172 -.0077
(.345) (.731)

)

)
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. Table 6 .
Degscription of Variables
4 -
' __— .
Variagble o .
Whole Group Instiuctiog, . ~ -
Classroom Teacher, Miqutes Per \

Week .(MPW)

Small Group Instruction, Classroom
Teacher, MPW

Small Group Instruction, Specialists, MPW
. ’ * L3
Small Group Instruction, Paid Aides, MPW

Individualized Instruction, Classroom
Teacher, MPW

Individualized Instruction, Specialists,
MPW .

Whole éroup Instruction, Total MPW

Small Group Instruction, Total MPW
Individualized,Ina;ruction, Total MPW
Individual Help, Total MPW | ~
Classroom Teacheér Inétructgpn,‘Total MPW
Specialist Instruction, Total MPW

Paid Aide Instruction, Total MPWl

Unpaid Aide Ingtruction, Total MPW

Criterion Referenced Test,,(CRT)
Level 2, Test 1 (February)

CRT Level 2, Test 4 (May)
CRT Level 3, Test 1 e
CRT Level 3, Test 4

CRT Level 4, Test 1

CRT Level 4, Test 4

'

m

" 64.07

—

166.35
2.16

4.89
11.50
64.07

173.65

24.22

7.85

244,31
14.32

9.75

'S

11.91

1.427

12.72

13.22

13.53

1457
16409

16.68

2

r

102.59

140.79
15.79

33.85
51.07

50.61
<
102,59

146.88

7T 72.82

" 30.16
146.18
54.07
43.60

12,22

5.05
5.05
4.12
4.45
4.81

5.23




’ Table 6 (continged)

' Variable ’
" CRT fevel 5, Test 1
; éRT Level 5, Test 4 ;.
" CRT Level 6, Test 1
CRT Level 6, fest 4

California Achievement Test,
Pre-Test (February, in Months)

California Achievement Test,
Post-Test (May, in Months)

Index of Materials-<Used
Student Ade (Half Years)

Numﬁer of Days Absent, Student,

Father Occupation Index

18.07

18.60

18.59

19.01

55.06
3.49
21.83

10.75

3.48’7

5.99
6.24
6.01

5.95

21.39

' 22.09

2,10

+ 2,04

11.51

1.24

21
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significance at.thé tweﬁty fercent levél. Indeed, most of the instructional
i?puts are negativefikrelated to student performance on the CAT andrthis g

Loften occurs at advanced levels of statistical significance.' This is
etpecially.trug for non-classroom tehcher’instruction.

The positive relatio;ship of school instructional inputs to tgf CRT
scores 1s especially noteworthy for instruction by .the classroom teacher,
particularly when it is in the small gfqup mode. However, specialist
ingtruction shows signs of being important in levels L.and 6, while in
level 5 no input seems to be related to student performance.

There is an important reservation that must be mahe'éoncerning the

- ¢ - ,
relationshéps to these criterion-referenced test findings however, which

38 not directly shown iﬁ Taéle 1. Although man; instructional inputs
were significantly related to. student performance measured in the CRT's,
- it is also true that the amount of variation explained was not large.
Thus, more than 300 minutes of classroom teacher time woy;d be fequired‘
for a one point gain in CRT score. This is about three'standard”déviations
of/thé teachgr wholeﬂclass iﬁstruc;ion variable. For small group instruc-
tion more than‘hoo minutes woul& have been reéuired, again'ab&ut three
standard deviations. (There wer;.typically 30 items per CRT ievel;
corresponding to an academic year.) By comtrast, apparent pupil average

gain as measured by the standardized measure was more than .4 grade

equivalents. Can the difference be explained as due to the difference

of the quantity of home learning as opposed to school induced learning?
Despite our theoretical expectations’about the influence of a variable

for parenté' occupation, its inclusion in the explanatory equation does not

seem to alter the findings very mﬁch, and since more than one-third of the

L ¢
observations have .this information missing, the variable is not included

-

23
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,in the fitted equations %:fsented in the rest of the paper. However, it
is quiﬁe notewqrthy that father's gccupation displays a mpch‘s£ronger rela-
.tionship to performance on.the'CAT than on the CRT's, which suggests that
the latter are more sengitive to learning originating in the school as

opposed to that in the hbme, just as we would expect a priori. This would

eve‘Lbe more true of course for learning outside the proper claés level,

which is capture§ by standardized tests and (correctly, from the standpoint
of studying schogls) not captured by the CRT's. |

One finding captained in Table 1 is both puzzlfgg and potentiaif;
important, ag?ffﬁgt is the consistentiy negative relationship of the amount

\of materials and equipmept used to student performance as measured bx;the
CRT's.. A.pafbiai explanation might be the fact that the lower SES schools
hafgzggre equipmeﬁt, perhag; purchased with Title I money.* Otherwise,
the use o} equipment and materials wou}d seem to be counterproductive for’
some mysterious reason; The story becomes even more perp%pxing when we
nqticg that for student progress as mgeasured by the California Achievement
Test the materials and equipmeht variable reverses sign agd, whep fathér
‘occupation is contfolled, even approaches statistical significance.

Another result shown in the table which is of interest has to do with
the marked differences between the relationships of the inétructional in-
puts to student performanc; in CRT levels 5 and 6. One possible explanation
for this is that level 5 has more than its share of olde; students with
low ability. Evidence to support this is contained in the coefficients‘

\

for student age in the two levels, positive in level 6 and negative in g

-

level 5.

. *The index value for low SES schools was 3.92 and for non-low schools

3.590

. 24 o
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Finally, some¢ explanation is required for the number of statistically
significant negative }elationships for the specialist, paid aide, and
individual help ingtructional inputs. A very likely explanation for this
is that such instruction is generally devoted to "remediation” for low
achieving students. This is especially likély in this data set because
of the low amounts of instructionai time tha£ were devoted to these modesr*

It apbears in Table 1 that regulaf instruction by the classroom teacher
is more“important for student perfofmance than for instruction by other
types of instructional personnel. This is confirmed in Table 2, where re-
sults are given for the same mgdel as in Table 1 (without the father
occupdtion variable) except that minutes of all type instruction b& type
sof i;structor'is héed. Excepf“féi level 5, the.only significant or near-
éignificant net regression coefficients ;re for the classroom teacher.

These findings méy be'due in part to the strong possibility mentioned
abovirthat‘other typeg of instructors‘wgre used for lower ability students. :
i It was also possible to test whether there were meaningful differences
between type"bf instruction: whole-group versus smal;-group, etc. Tbere
‘were none, and these findings are omitted.

In our sample therenwere only four usable school districts, and with
such a small number it is perhaps not very meaningful to inquire ihto
school district effects. However, it is possible to at 1ea§§ ascertain
whether school district per se seems to be an’ important variable by merely
including dummy variables for each district. The results when this is done,
for the main instructional variables, are presented in Table 3. The

dummy variables show significant differences by school district more often

. ¥see the means presented in Table 6.

20 | '
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‘ than not, but, except for at CRT level 2, including the dummy variables
does not affect thé explanﬁiory power of the instructional variablés.
_Perhaps the most intrigyipg result in Tabie 3 is ‘the rather spectacu-
lar reversal in gign and sigﬁificance for the dummy variables for districts
B and C when reading ﬁerformance is measured by the CAT. No ready explana-
tion for this comes to mind, but again it happens that results for the two

types of test are highly divergent.

///< The last hypothesis tested in the study had to do with whether instruc-

-

tional results differ for high and low SES pupils and whether resﬁlts seemed
" to be much different when there were large percent;ges of blaék children

/3' . in a given school. To do this each school was piaced in a "low-SES" or
C~ “non-IOj/EES" category, and schools were also ciassified as to whether
all-white, all-black, or racially mixed. Then Fhe_regression explanatory
model was fitted to the performance of children in the low and non-low

SES groupings,. and within each of these categoriés dummy variables weré

introduced to account for racial mixture. _ These findings are presented

N in Tables b and 5. The hypothesis that instructional relationships differ
for the low ana non-low SES schools is confirmed by the information in
these tables, with instruction being more closely related to the gains

" of low SES pupils. Tﬁis even holds true with respect to performance ;s
measured by the California Achievement Test, which is remarkable in that
it is the only instance in the entire study where this is true. This close

’ relationship for the low SES students may reflect the fact that due to‘the
nature of their homes a much greater percentage of éheir performance gains
are due to school instruction than.is true for the‘high SES children.

Finally, while the results of race in the findings in Table L seem

- somewhat mixed, in general the all-black schools normally show up as
b

U“ ' o :2(;
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" number of.instructional minuites. in a teacher week. This figure is then

26

performing better ongise CRT tests and worse on the NRT. The implication

' of this relationship is that the poorer showing for blazks in many studies -

using norm-referenced tests is indeed due to their poorer home environ-

4

ments, and when this is properly adjusted for (or when an instrument that

measures school effects is used) blacks do at well or better than vhites. -

'However these findings are based on so few school observations that it

t

would be wrong to generalize. them very far.

»
¢

Cost Ramifications

v

<.~ It isvperilous to present cost ramifications (and therefore direct

efficiency estimates) of .findings from.a single study where the effective

instruction lasted only eight to ten weeks. " However, the delineation of

the procedure for arriving at cost estimates should 2gt be’without inter- -

est, nor should a set of illuétrative calculations be without useful
, ‘

“information.

rs

It is not very difficult to derive meaningful'coét estimates., First

— 4
the calculated coefficient of net regression is divided into 1.0. This

v

shows how many minutes of instruction it will take to raise pupil(scores

one point. This'is then divided by 1380, the figure taken is the total

[
multiplied by the instructor's yearly salary and divided by class size to

*What would be needed before pol}icy decisions could be directly based
upon such calculatjdns would be (1) carefully controlled vdriation of in-
puts, (2) good control for student socio-economic characteristics (3) studies
spanning a time period of at least a year and Ppreferably longer, and (4) a
number of repllcations.

’ **This figure comes from a finding by Educational Turnkey Systems (1911)
that’ teachers spend .6 hours per day doing instruction.
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. p y
31 d the cost per student per point ga}n.* The only %pputs that were
cdztis;ently significant enouéh across most of the CRT levels to merit #
makihg calculations were whole-group and small-group instruction by the
classroom teacher; Taking average coefficients across A}I levels (and
using equations both ﬁith and without‘father occupation), the figures ob- .
tained were $87 and $h3l_cost per point gain per student for whéle-group
- and_.small-group gjstruction respectively.’ Fof the CAT results, only two
coefficients were positive, those for small group instructioq.and‘;he |
materials index. Calculations for the cost for .1 grade equivalents of
gain for these two inputs came to $575 and $502 respectively.**
Finally, the only'student populatio;/wﬁere a fair number of inputs
were positively related to £eading performance was that in CRT‘lqvel 6.
Thefefore the cost calculations for level 6 inputs were computed.and ére
as“ follows: |
| Teacher whole-group instruction $ 89
. ‘ Teacher small-group instruction $ 276
“h s . Teacher individualized instruction $1132

- .Specialist small group instruction §$ 117
Paid aide small group instruction §$ 9

. *The median figures in our data for class size and small group size
. were 27.0 and 7.0 respectively. These were the figures used. $10,000 and -
¢ $12,000 were the figures used for the annual salaries of classroom teachers
and specialists respectively. Paid aides were, assumed to receive $5.00 per
hour, including fringes.

**calculations for costing out the materials index are not difficult,
merely somewhat tedious. Needed are data concerning the cost.of each item, -
its normal life, and how many minutes per week it is ‘used. This information
can be used to construct a cost-weighted materials index if desired. The

. index used in the regressions was not weighted and therefore an average value
for each item needed to be taken.. Assumptions were also made that regular
use meant half time and occasional use one-fourth time, a procedure which
undoubtedly overstated the cost. However, results for the materials index
were so indifferent that ii was not considered worthwhile to spend the con- °
siderable time it would have taken to make its costing precise. :

[N
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Obviously the use of para-professionals, if they can be made to be

L

instructionally effective, is quite cost-effective. Otherwise, teacher

whole-group instruction has thf least cost.

Concluding Comments, _ ) . <§;

A

The data:analysis in this study has yielded iﬁportaﬁf findings with
re;iect to three lines of inqui;;. Firét, ié was askéa wﬁether some school
inpdfs are more effective in teaching reading than others. It was found
that the activities of the regular classroom teachsr seem to be consistent-
ly more important, although other iﬁfuts vere sometimgs related to éerfor-
mance, especially in CRT level 6. "Next was asked whether the relationships

of school inputs to reading perfofmance as measured by criterion-referenced

tests might not be different from those measured by norm-referenced tests.

"

It was found that the former measure was related to school inputs much more

consistently. Finally, we asked whether input-performance relationships
might not be different for students from éifferenf'socio-ecbnomic back- -
grounds . When'gtudents vere, separated according to whether they attendéd
low or non-low socio-economic status schools, it was found th&; school
inpuig were'more‘consistently‘rela;ed to low SES g§tudent perfoymance.
While it wéuld'beldangerous'Po conglude too much from the findings of
a single study which @?nitored only aﬁput nine éf ten weeks of actual in-

, ’ . - -
strucfion, these findings are still quite suggestive. After all the

non-findings that have been turning up inkfpe empirical mlti-variate

- literaturé concerning the effect of the classroom teacher, it is reassuring

«

to see some more pdsitive'resu}ts using tests which are perhaps more sensi-

tive than those used in that literature. However, even though the instruc-

a

tion period was quite short, the average student gains on the criterion-

o

referenced tests are surprisingly low, only about one point on a

4
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thirty-point instrument (built to cover one school year). On the other
hand, students gained more than four-tenths of a year measured in standard-
1ied\éradé equivtlentsl Could we have aucceeded\in distinguishing between
home effegts and school effects? 'Or‘at least ve m@j havé distinguished
-between instruction proper to the grade level and 1n:truction that may have
somehow given the students skills which are‘"proper" for other grade levels.

Finally, ve must make &n important reservation sbout the lack of posi-
tive relationships to resding performance of instruction by specialists and
para-proreaaionlla. Two things can be said about this. First, it is a fact
that in this sample of classrooms nonoclaaaroom teacher instruction v‘;
sinply not used very much.* It can be argued that 1nstruction will only
begin to take yolélarter it reaches some threshhold, and that for almost
all the cases in this sample it is difficult to see how such a threshhold
could have been reacpéd. Secondly, one strongly suspects that instruction
by non-classroom teachers is typicaily used for ch}ldren who are "troublg;
sonc"; who have traits both ;n iack of ;ntelligence and motivation which
could not have been controlled for by the relatlvely crude non-instruction
variables used in this study. Therefore no conclusiongwabout the effective-
ness of the inputs of such personnel should be made until such time as their

*
effectiveness can be examined using more controlled experiments.

*See Table 6. Specinlist small group instruction averaged only two
ninutes per week, paid-aide small group instruction five minutes per week,
and specialist individual instruction 12 minutes per week. Of.the 5887 stu-
dents in the total sample, 5717 had no small group specialist instruction,
‘5702 no small group paid aide instruction, 5340 had no specialist individual-
ized instruction, and 5830 had no paid aide 1nd1viaualized instruction.

Thil statement is reinforced by the fact that the<author found strong,
positive relationships between specialist instruction and reading gains by
Title I children in an earlier atudy of California Title I proJects. See
Kiesling (1971b 1972). ,

[
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